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(54) DISPLAY DEVICE 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To make the generation of 
false noises and false contours accompanying time- 
shared gradation display supprescible to the minimum by 
increasing the number of gradations with a minimized 
number of the sub—fields as many as possible. 
SOLUTION: One field is constructed by t e.g. 8 sub- 
fields, SF1 to SF8. The time width ratios of the display 
periods corresponding to the sub-field periods, SF1 to 
SF8, are made 1:2:4:7:14:28:56:112. This time, when a 
level 112 is to be displayed, whether the preceding 
display level was 1 1 1 or less or 1 13 or more, is judged. In 
the former case, the redundant luminescent pattern(b) is 
used and in the latter case, the conventional 
luminescence pattern(c) is used. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the display which performs a multi-gradation display by constituting the 1 field from 
two or more subfields from which the time width-of-^ace ratio of a display period differs The 
time width-of-face ratio of the display period corresponding to each subfield period 1:, — f : 2m : 
— , :(2A-B) x2k : For k,mis[n/A/B] — , however the variable of one to A-1 and the variable 
of 0 - n-A -1 and the display [ the number of subfields and / two or more integers and ] 
characterized by being one or more integers. 

[Claim 2] In the display which performs a multi-gradation display by constituting the 1 field from 
two or more subfields from which the time width-of-^face ratio of a display period differs The 
time width-of-face ratio of the display period corresponding to each subfield period is 1:(MA-B) 
xMk : — or 1:, — , :Mm : — and :(MA-B) xMk : — , however M (M is three or more integers) are 
the numbers of gradation in which a display in the subfield period equivalent to each bit other 
than a least significant bit is possible. For k, mis[n/A/B] the variable of one to A-1, and 
the variable of 0 - n-A -1 and the number of subfields and the display [ one or more integers 
and ] characterized by being one or more integers. 

[Claim 3] The display according to claim 2 with which each pixel which is allotted between two or 
more scanning electrodes each other arranged in parallel, two or more data electrodes each 
other arranged in parallel in the direction which intersects perpendicularly with the above- 
mentioned scanning electrode, and the above-mentioned scanning electrode and a data 
electrode, is equipped with the liquid crystal layer which consists of a ferroelectric liquid crystal, 
and is formed in the shape of a matrix of intersection with the above-mentioned scanning 
electrode and a data electrode is respectively characterized by the bird clapper from two or 
more sub-picture elements. 

[Claim 4] Display according to claim 2 characterized by changing the luminosity of each pixel 
formed in the shape of a matrix of intersection with the above-mentioned scanning electrode 
and a data electrode by having the following and controlling the pulse voltage impressed to the 
above-mentioned data electrode. Two or more scanning electrodes each other arranged in 
parallel. Two or more data electrodes each other arranged in parallel in the direction which 
intersects perpendicularly with the above-mentioned scanning electrode. The liquid crystal layer 
which is allotted between the above-mentioned scanning electrode and a data electrode, and 
consists of a ferroelectric liquid crystal. 

[Claim 5] Display according to claim 2 characterized by changing the luminosity of each pixel by 
having the following, and each pixel formed in the shape of a matrix of intersection with the 
above-mentioned scanning electrode and a data electrode consisting of two or more sub-picture 
elements respectively, and controlling the pulse voltage impressed to the above-mentioned data 
electrode. Two or more scanning electrodes each other arranged in parallel. Two or more data 
electrodes each other arranged in parallel in the direction which intersects perpendicularly with 
the above-mentioned scanning electrode. The liquid crystal layer which is allotted between the 
above-mentioned scanning electrode and a data electrode, and consists of a ferroelectric liquid 
crystal. 

[Claim 6] Display given in the claim 1 or any of 5 they are. [ which is characterized by providing 



the following ] The 1st display state where the display periods SP2-SPi are bright respectively in 
the display period corresponding to n subfield periods when it expresses with SPi, — , SPn (i is 
an integer below or more A+ln), SP1, — „ and the dispiay periods SP1, SP (i+1)-SPn are dark, 
this — the level of the next luminosity of the 1st display state — it is — the 2nd display state 
where the display periods SP1-SPi are bright and where the display periods SP (i+1)-SPn are 
dark this — the level of the same luminosity as the 2nd display state — it is — the display 
periods SP1-SPi and the 3rd display state where SP (i+2)-SPn are dark where the display period 
SP (i+1) is bright and this — the level of the next luminosity of the 3rd display state — it is — 
the display periods SP2-SPi and the 4th display state where SP (i+2)-SPn are dark where the 
display periods SP1 and SP (i+1) are bright and 

[Claim 7] When choosing the level of the luminosity of the 2nd or 3rd display state, the display 
state in front of 1 field of each pixel Display according to claim 6 characterized by choosing the 
3rd display state as a following display state in more than the level of the luminosity of the 4th 
display state while choosing the 2nd display state as a following display state in below the level 
of the luminosity of the 1st display state. 

[Claim 8] Display according to claim 6 characterized by changing the display state of the 
adjoining pixel mutually using the 2nd display state and the 3rd display state. 
[Claim 9] When making the display state of a certain pixel into the 2nd or 3rd display state, the 
display state of the pixel around this pixel Display according to claim 6 characterized by making 
the display state of the pixel of the circumference of this into the 3rd display state in more than 
the level of the luminosity of the 4th display state while making the display state of the pixel of 
the circumference of this into the 2nd display state in below the level of the luminosity of the 
1st display state. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to display, such as a 
plasma display panel which uses time-sharing gradation means of displaying, and ferroelectric 
liquid crystal display. 
[0002] 

[Description of the Prior Art] In display which essentially performs a binary display, such as a 
plasma display panel (it is hereafter called PDP for short) and ferroelectric liquid crystal display 
(it is hereafter called FLCD for short), the time-sharing gradation means of displaying which 
performs two or more subfield (or subframe) scans, and performs a gradation display by the 
accumulation effect between 1 field periods (or one^frame period) is taken in. 
[0003] For example, in PDP, as shown in drawing 12 , 1 field period is divided during [ eight / 
SF1-SF8 ] the subfield, and each subfield periods SF1-SF8 are further divided an address period 
and during the display. And 256 gradation displays are realized by making the time width— of-^ace 
ratio of the display period corresponding to each of these subfield periods SF1-SF8 into 
1:2:4:8:16:32:64: [128 ], and carrying out ON/OFF of the display of each subfield periods SF1- 
SF8 independently. 

[0004] However, in such time-sharing gradation means of displaying, when displaying 127 level as 
shown in drawing 13 t the luminescence period of 127 level of PDP concentrates in the first half 
of 1 field period, and when displaying 128 level, it concentrates in the second half conversely. In 
addition, in this drawing, the slash portion shows luminescence of PDP. 

[0005] Therefore, when 128 REBERUHE of a certain pixel changes from 127 level, the period in 
which PDP does not emit light over 1 field period at the moment non-emitting light will exist, and 
it will become a dark pixel, and will appear in a picture, and quality of image will be spoiled. 
Moreover, although not illustrated, there is a problem of becoming a bright line, appearing in a 
picture and spoiling quality of image the moment 127 REBERUHE changes from 128 level 
conversely. 

[0006] When, as for such a phenomenon, 127 level and 128 level exist [ the luminosity of a static 
image ] by turns (For example, when the luminosity which should be displayed is the middle of 
127 level and 128 level) The moment when the same pixel takes the value of 127 level and 128 
level at random by the analog— to-digital-conversion noise of an A/D-conversion circuit 128 
REBERUHE changes from 127 level, The moment 127 REBERUHE changes from 128 level is 
recognized as a noise, and leads to spoiling quality of image remarkably. Hereafter, such a 
phenomenon is called a fake noise for short 

[0007] In addition, as shown in drawing 14 , when the body 102 of the luminosity of 128 level 
moves in the inside of the background 101 of the luminosity of 127 level, it will run after the 
body 102 of luminosity 128 level which moves by the eye. When it follows, for example, a body 
102 moves to image 102b from image 102a, it is recognized as originally the body 102 of 
luminosity 128 level consisting of a portion of luminosity 0 level, a portion of luminosity 128 level, 
and a portion of luminosity 255 level, and quality of image may be spoiled remarkably. Hereafter, 
such a phenomenon is called false coutour for short. 



[0008] The method (it is hereafter called for short the high-order-bit division technique) of re- 
dividing 1 bit of high orders of the time width-of-face ratio "128" of the conventional technique 
of drawing 12 into two subfields [ SF / SF and / 8-2 ] 8-1 of 64:64 as a method for solving the 
above problems, as shown in drawing 15 is indicated by JP,7-175439,A. 

[0009] Moreover, the method (it is hereafter called the subfield relocation technique for short) of 
re-dividing two subfields, a time [ to be shown in drawing 12 ] width-of-face ratio "64" and 
"1 28", into four subfields of 48:48:48:48, as shown in drawing 16 , and rearranging each subfield 
in the first half and the second half of 1 field period is "Dynamic False Contours on PDPs-Fatal 
or Curable?" IDW'96. Workshop on Plasma Displays pp 251-254 It is explained by Mr. Mikoshiba 
of the University of Electro-Communications. Four subfields of a time width-oMace ratio "48" 
are made to emit light sequentially from the time center of 1 field period, and the light is made to 
switch on at this time, so that the time center of a luminescence period may not move 
remarkably. 

[0010] Moreover, the gradation method of presentation (it is hereafter called for short the least- 
significant field addition technique) which gives the subfield of 1 more time width-ofHace ratio 
"1" next to the subfield of the time width-ofH^ce ratio "1" corresponding to a least significant 
bit is indicated by JP,8-278767,A as shown in drawing 17 . At this time, only when [ when 
movement of the time center of a 1 -pixel luminescence period is large ] 2n 2n changes from -1 
(15 when [ for example, ] it is n= 4) level to level (for example, 16), the newly added least 
significant bit is made to turn on, and movement of the time center of a luminescence period is 
suppressed. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, although the problem of an above- 
mentioned fake noise and the problem of false coutour are conventionally recognized to be 
problems peculiar to PDP, as a result of conducting some experiments, it has turned out that 
these problems are problems common to the display which performs a time-sharing gradation 
display. 

[0012] For example, like [ in FLCD ] PDP, as shown in drawing 18 , 8 gradation displays are 
realized by dividing 1 field period during [ three / SF1-SF3 ] the subfield, dividing further each 
subfield periods SF1-SF3 an elimination period and during the display, setting the time width-of- 
face ratio of the display period corresponding to each of these subfield periods SF1-SF3 to 
1:2:4, and carrying out ON/OFF of the display of each subfield periods SF1-SF3 independently. 
However, as long as the time-sharing gradation display was performed also by this FLCD 
recently, it turns out like PDP that a fake noise and false coutour occur. 

[0013] Then, although it examined using the high-order-bit division technique which can ease the 
fake noise by which the conventional proposal is made, and false coutour, the subfield relocation 
technique, or the least-significant field addition technique, even if it uses which technique, the 
problem that the required number of subfields increases occurs. 

[0014] This is a fatal fault in the display which drives a capacitive load (namely, ferroelectric 
liquid crystal) like FLCD. That is, FLCD impresses the scanning voltage shown in the 1st step of 
drawing 11 which is explanatory drawing of the invention in this application to the scanning 
electrode L of FLCD (refer to drawing 10 which is explanatory drawing of the invention in this 
application). The data voltage shown in the 2nd step of drawing 1 1 is impressed to the data 
electrode S (refer to drawing 10 ). Since the pixel voltage shown in the 3rd step of drawing 1 1 
which is the difference voltage is impressed to the ferroelectric liquid crystal (it is hereafter 
called FLC for short) 6 (refer to drawing 10 ) between the scanning electrode L and the data 
electrode S and FLC is driven The problem of the waveform distortion in an electrode end and 
the problem of generation of heat by the current which flows an electrode occur, so that drive 
frequency becomes high. 

[0015] Moreover, at FLCD or PDP, a scanning interval is 1 scanning-interval =1 field period/(the 
number of number-of-scanning-lines x subfields). 

It comes out, and since it is decided, in display with many scans like HDTV or XGA, the problem 
that it becomes short too much and the number of subfields cannot be secured also has one 
scanning interval. 



[0016] For example, when the number of subfields is set to 8 by all technique by limit of such a 
scanning interval, What was able to be displayed 256 gradation by the conventional technique by 
the time-sharing gradation display of time width-of-face ratio 1:2:4:8:16:32:64:128 By the high- 
order-bit division technique, by the time-sharing gradation display of the time width-of-face 
ratio 1:2:4:8:16:32:32:32, 128 gradation displays, By the subfield relocation technique, only 129 
gradation displays can be performed also in 64 gradation displays and the least-significant field 
addition technique at the time-sharing gradation display of the time width-of-face ratio 
1:1:2:4:8:16:32:64 by the time-sharing gradation display of the time width-of-face ratio 
16:16:1:2:4:8:16:16. 

[0017] When it is made in order to solve the above-mentioned conventional trouble, and the 
purpose maintains the same number of subfields as the conventional technique of drawing 12 , 
compared with the three above-mentioned technique, this invention has many gradation which 
can be displayed, and is to offer the display which can ease the problem of a fake noise and the 
problem of false coutour accompanying a time-sharing gradation display. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the display of 
this invention according to claim 1 In the display which performs a multi-gradation display by 
constituting the 1 field from two or more subfields from which the time width-of-^ace ratio of a 
display period differs The time width-cf-face ratio of the display period corresponding to each 
subfield period 1:, — , : 2m : — , :(2A-B) x2k : The variable of one to A-1 and k are characterized 
[ — , however m / the number of subfields, and A / two or more integers and B ] by being one or 
more integers by the variable of 0 - n-A -1, and n. 

[0019] According to the above-mentioned composition, when 1 pixel carries out ON/OFF of 
each subfield period independently in the display of a binary display, a time-sharing gradation 
display can be performed, when controlling ON/OFF of a subfield period appropriately according 
to change of the luminosity of the picture of the direction of a time-axis at this time and the 
number of subfields is made the same, as compared with the former, it can be markedly alike, 
and the problem of the fake noise accompanying time-sharing gradation means of displaying or 
false coutour can be solved with many numbers of gradation x2k-B level with especially large 
(2A-B) movement of a time [ for a picture to be a bright display period ] center (2A-B) to x2k 
Level or (2A-B) x2k+B level (2A-B) to x2k When changing to level, it becomes possible to 
suppress generating of a fake noise or false coutour effectively. 

[0020] Moreover, display according to claim 2 is set to the display which performs a multi- 
gradation display by constituting the 1 field from two or more subfields from which the time 
width-of-^ace ratio of a display period differs. The time width-of-face ratio of the display period 
corresponding to. each subfield period is 1:(MA-B) xMk. : — or 1:, — , :Mm : — and :(MA-B) xMk : 
— , however M (M is three or more integers) are the numbers of gradation in which a display in 
the subfield period equivalent to each bit other than a least significant bit is possible. The 
variable of one to A-1 and k are characterized [ m / the number of subfields, and A / one or 
more integers and B ] by being one or more integers by the variable of 0 - n-A -1, and n. 
[0021] According to the above-mentioned composition, in the display of M value display, the 
same operation effect as composition according to claim 1 is acquired for 1 pixel. 
[0022] A passage according to claim 3 the above-mentioned display according to claim 2 Two or 
more scanning electrodes each other arranged in parallel and two or more data electrodes each 
other arranged in parallel in the direction which intersects perpendicularly with the above- 
mentioned scanning electrode, Each pixel of two or more sub-picture elements to a bird clapper 
which is allotted between the above-mentioned scanning electrode and a data electrode, is 
equipped with the liquid crystal layer which consists of a ferroelectric liquid crystal, and is 
formed in the shape of a matrix of intersection with the above-mentioned scanning electrode 
and a data electrode is respectively desirable. 

[0023] According to the above-mentioned composition, since 1 pixel is divided into two or more 
sub-picture elements, the gradation display of three or more values is attained about 1 pixel. 
Therefore, the value of M can be set up freely and it becomes possible to obtain the number of 
gradation according to the purpose. 



[0024] A passage according to claim 4 display according to claim 2 Two or more scanning 
electrodes each other arranged in parallel and two or more data electrodes each other arranged 
in parallel in the direction which intersects perpendicularly with the above-mentioned scanning 
electrode, It is desirable to change the luminosity of each pixel formed in the shape of a matrix 
of intersection with the above-mentioned scanning electrode and a data electrode by being 
allotted between the above-mentioned scanning electrode and a data electrode, having the liquid 
crystal layer which consists of a ferroelectric liquid crystal, and controlling the pulse voltage 
impressed to the above-mentioned data electrode. 

[0025] According to the above-mentioned composition, since the ratio of the bright domain field 
in 1 pixel and a dark domain field can be changed, the gradation display of three or more values 
is attained about 1 pixel. Therefore, the value of M can be set up freely and it becomes possible 
to obtain the number of gradation according to the purpose. 

[0026] A passage according to claim 5 display according to claim 2 Two or more scanning 
electrodes each other arranged in parallel and two or more data electrodes each other arranged 
in parallel in the direction which intersects perpendicularly with the above-mentioned scanning 
electrode, It is allotted between the above-mentioned scanning electrode and a data electrode, 
and has the liquid crystal layer which consists of a ferroelectric liquid crystal. It is desirable to 
change the luminosity of each pixel by each pixel formed in the shape of a matrix of intersection 
with the above-mentioned scanning electrode and a data electrode consisting of two or more 
sub-picture elements respectively, and controlling the pulse voltage impressed to the above- 
mentioned data electrode. 

[0027] Since the alternative of the number of gradation increases further while the same effect 
as this composition is acquired according to the above-mentioned composition, since the 
composition of claims 3 and 4 is combined, it becomes possible to set up the number of 
gradation according to a use. 

[0028] A passage according to claim 6 display given in any [ a claim 1 or ] of 5 they are The 
display period corresponding to n subfield periods, respectively SP1, — , when it expresses with 
SPi, — , SPn (i is an integer below or more A+1n), The 1st display state where the display 
periods SP2~SPi are bright and where the display periods SP1, SP (i+1)-SPn are dark, It is the 
level of the next luminosity of the 1st display state, this — the display periods SP (i+1)-SPn 
the 2nd dark display state brightly [ the display periods SP1-SPi ] It is the level of the same 
luminosity as the 2nd display state, this — the display periods SP1-SPi, and SP (i+2)-SPn with 
the 3rd dark display state brightly [ the display period SP (i+1) ] this — it is the level of the next 
luminosity of the 3rd display state, and it is desirable to have the display periods SP2-SPi and 
the 4th display state where SP (i+2)-SPn are dark, brightly [the display periods SP1 and SP 
(i+1)] 

[0029] Since there are two display states of the level of the same luminosity according to the 
above-mentioned composition, if two display states are appropriately chosen according to 
change of the luminosity of a picture, it will become possible to suppress movement of the time 
center of a display period to the minimum. 

[0030] A passage according to claim 7 display according to claim 6 When choosing the level of 
the luminosity of the 2nd or 3rd display state, the display state in front of 1 field of each pixel 
While choosing the 2nd display state as a following display state in below the level of the 
luminosity of the 1st display state, it is desirable to choose the 3rd display state as a following 
display state in more than the level of the luminosity of the 4th display state. 
[0031] Since it is lost according to the above-mentioned composition that cross to the 1 field, 
and become a dark picture or a bright line appears, it becomes possible to prevent degradation 
of quality of image. 

[0032] As for display according to claim 6, it is desirable to change the display state of the 
adjoining pixel mutually using the 2nd display state and the 3rd display state a passage according 
to claim 8. 

[0033] According to the above-mentioned composition, since the pixel of the 2nd display state 
and the pixel of the 3rd display state will adjoin, it becomes possible to suppress movement of 
the time center of the display period at the time of seeing two or more pixels as a settlement. 



[0034] A passage according to claim 9 display according to claim 6 When making the display 
state of a certain pixel into the 2nd or 3rd display state, the display state of the pixel around this 
pixel While making the display state of the pixel of the circumference of this into the 2nd display 
state in below the level of the luminosity of the 1st display state, in more than the level of the 
luminosity of the 4th display state, it is desirable to make the display state of the pixel of the 
circumference of this into the 3rd display state. 

[0035] Since according to the above-mentioned composition the display state of a pixel is 
chosen after referring to a surrounding pixel, it becomes possible to suppress movement of the 
time center of the display period at the time of seeing two or more pixels as a settlement. , 
[0036] 

[Embodiments of the Invention] 

[Gestalt 1 of operation] It will be as follows if one gestalt of operation of this invention is 
explained based on drawing 1 , drawing 10 , and drawing 1 1 . This operation gestalt explains the 
case where ferroelectric liquid crystal display (it is hereafter called FLCD for short) is applied as 
display. 

[0037] [Basic composition of FLCD] FLCD concerning this operation gestalt has the liquid 
crystal panel 1, as shown in drawing 10 . This liquid crystal panel 1 is equipped with substrate 2a 
and 2b which consists of glass of the translucency of two sheets which counters mutually. 
[0038] In the front face of substrate 2a, two or more transparent data electrodes S of each 
other which consist for example, of an indium stannic-acid ghost (it is hereafter called ITO for 
short) etc. are arranged in parallel. These data electrodes S are covered with transparent 
insulator layer 3a which consists of a silicon oxide (Si02). 

[0039] On the other hand, in the front face of substrate 2b, it is mutually arranged in parallel so 
that the data electrode S and two or more transparent scanning electrodes L which consist of 
ITO may cross at right angles. These scanning electrodes L are covered with transparent 
insulator layer 3b which consists of the same material as insulator layer 3a. 

[0040] Two or more pixels will be formed in the shape of a matrix of the rectangular intersection 
with the above-mentioned scanning electrode L and the data electrode S. 
[0041] On the above-mentioned insulator layer 3a and 3b, orientation film 4a and 4b to which 
uniaxial orientation processing of rubbing processing etc. was performed are formed, 
respectively. Polyvinyl alcohol etc. is used as orientation film 4aand4b. 

[0042] It fills up with a ferroelectric liquid crystal 6 in the space between substrate 2a and 2b 
stuck by the encapsulant 5 as orientation film 4a and 4b countered, and it forms the liquid 
crystal layer. A ferroelectric liquid crystal 6 is poured in from the inlet which was prepared in the 
encapsulant 5 and which is not illustrated, and is enclosed by closing the inlet. 
[0043] Substrate 2a and 2b are inserted by two polarizing plate 7a and 7b arranged so that a 
polarization shaft may intersect perpendicularly mutually further. 

[0044] [Method of driving FLCD] The case where Above FLCD is driven is explained based on 
drawing 1 1 using the blanking driving method. 

[0045] The wave of the scanning voltage impressed to the scanning electrode L in this blanking 
driving method in the best stage of drawing 1 1 is shown. By the above-mentioned blanking 
driving method, 1 field period contains the selection period of two slots (2taus), and the 
elimination period of two slots of length equal to a selection period before this selection period 
so that clearly from this wave. 

[0046] The peak value of the 1st slot of the above-mentioned selection period is 0V, and is peak 
value Vs in the 2nd slot. A stroboscope pulse is impressed as scanning voltage. During the 
elimination, it has the above-mentioned stroboscope pulse and reversed polarity, and pulse width 
is peak value Vb at two slots. A stroboscope pulse is impressed. 

[0047] The data voltage impressed to the data electrode. S is expressed by the pulse of the 
amphipathy which makes two slots one period, as the example is shown in the middle of drawing 
11 . As for the case of writing, the 1st slot the above-mentioned data voltage - Vd and the 2nd 
slot are +Vd. It becomes and, in not writing in, +Vd and the 2nd slot - Vd It becomes. [ the 1st 
slot] 

[0048] The potential difference of scanning voltage and data voltage is impressed to a pixel. The 



wave of the pixel voltage produced in a pixel with the above-mentioned scanning voltage and the 
above-mentioned data voltage at the bottom of drawing 1 1 is shown. 

[0049] [The time-sharing gradation method of presentation of FLCD] With this operation form, 
when the weighting factor of a time-sharing gradation display, i.e., the number of gradation which 
can be displayed in the subfield period equivalent to each bit other than a least significant bit, 
(M) is 2 t the case where 1 pixel is a binary display is explained. 

[0050] Here, 1 field period is divided during [ n / SF1-SFn ] the subfield, and each subfield 
periods SF1-SFn consist of an elimination period and a display period respectively. 
[0051] Time width-of-^ace ratio of the display periods SP1-SPn corresponding to each above- 
mentioned subfield periods SF1-SFn 1:, — , :2m : — f :(2A-B) x2k : — ... (1) 
However, in the variable of one to A— 1, and k, the number of subfields and A make it as two or 
more integers, and B makes [ m ] the variable of 0 - n-A -1, and n one or more integers. 
[0052] Explanatory drawing of the time-sharing gradation display at the time of being referred to 
as n= 8, A= 3, and B= 1 at drawing 1 is shown. The time width-oMace ratio of the display 
periods SP1-SP8 corresponding to each subfield periods SF1-SF8 from the above-mentioned 
(1) formula is 1:2:22. : (23-1) :(23-1) x2:(23-1) x22 : (23-1) x23 : (23-1) It becomes 
x24=1:2:4:7:1 4:28:56: [112 ]. The number of gradation at this time is 225 gradation displays. 
[0053] In this case, the thing with large movement of the time center of a bright display period 
Display level ** From 22 = 2+6 level (23-1) to =7 level When carrying out 1+(23-1) =8 
REBERUHE change from 22 = 1+2+7 level, ** display level From 2+22+(23-1) =13 level (23-1) to 
or 2= x14 level When carrying out 1 +(23-1 ) x2=15 REBERUHE change from 1+2+22+(23-1) =14 
level, ** display level From 2= 2+22+(23-1)+(23-1) x27 level (23-1) to or 22 = x28 level Or 
1+2+22+(23-1)+ 0 [ 23 ] When Carrying Out 1+(23-1) X22 =29 REBERUHE Change from 2= 1X28 
Level, ** Display Level - From 22 = 2+22+(23-1)+(23-1) X2+(23-1) X55 Level (23-1) to 23 = X56 
Level Or 1+2+22+(23-1)+ 0 [ 23 ] When Carrying Out 1+(23-1) X23 =57 REBERUHE Change 
from 22 = 1X2+(23-1) X56 Level, ** Display Level - 2+22+(23-1)+(23-1) X2+(23-1) X22+(23-1) 
X23 = From 111 level (23-1) to 24 = x112 level Or the case where 1+(23-1) x24 =113 
REBERUHE change is carried out from 1+2+22+(23-1)+(23-1) x2+(23-1) x22+(23-1) x23 =112 
level etc. can be considered. 

[0054] ** display level of the thing with large movement of the time center of the among these 
brightest display period is the case where 113 REBERUHE changes, from 112 level from 111 
level, or 112 level. 

[0055] In the example of drawing 1 , each display period [ in / the subfield periods SF2-SF7 / in 
the display state of 1 1 1 level ] is bright (refer to drawing 1 (a)), and each display period / in / 
subfield period SF1 and SF8 / in the display state of 113 level ] is bright (refer to drawing 1 (d)). 
[0056] Moreover, as a display state of 112 level, the display state (it is hereafter called a 
redundant luminescence pattern for short) shown in drawing 1 (b) and the display state (it is 
hereafter called the conventional luminescence pattern for short) shown in drawing 1 (c) exist. In 
the above-mentioned redundant luminescence pattern, each display period in the subfield 
periods SF1-SF7 is bright, and the display period in the subfield period SF 8 is bright by the 
luminescence pattern conventionally. 

[0057] Thereby, it turns out by the above-mentioned case that the time of 1 13 REBERUHE 
changing has conventionally large movement of the time center of the brightest display period 
from 111 level from 112 level of the time of 112 REBERUHE changing and redundant 
luminescence pattern of a luminescence pattern. 

[0058] Therefore, when displaying the 112 same level, it judges whether they were be [ the front 
display state / 1 1 1 or less level ] 1 13 or more level, and if it is 111 or less level and is 1 13 or 
more level about the redundant luminescence pattern of drawing 1 (b), the conventional 
luminescence pattern of drawing 1 (c) will be used. Thereby, movement of the time center of a 
display period is suppressed. 

[0059] The number of gradation becomes large, so that the value of A is large, when A in the 
above-mentioned (1) formula determines the number of gradation and the value of M (here 2) 
and B is set constant here. 

[0060] For example, in the case of A= 2 and B= 1, a time width-of-face ratio is 1:2:(22-1):(22-1) 



x2:(22-1) x22. : (22-1) x23 : (22-1) x24 : (22-1) It is set to x25=1:2:3:6:1 2:24:48:96 and the 
number of gradation serves as 193 gradation displays. 

[0061] Moreover, in the case of A= 4 and B= 1, a time width-of-face ratio is 1:2:22. : 23 : (24-1) : 
(24-1) x2:(24-1) x22 : (24-1) Becoming x23=1:2:4:8:1 5:30:60: [120 ]. the number of gradation 
serves as 241 gradation displays. 

[0062] Moreover, this level interval becomes small, so that the value of B is large, when B 
determines the level interval which has two patterns of a luminescence pattern and a redundant 
luminescence pattern conventionally and the value of M and A is fixed. For example, although it 
is 1 level, every 1+2+22 =(23-1) =7 level if B= 2, it can perform with 2 level having a 
luminescence pattern and a redundant luminescence pattern conventionally in the case of B= 1 
mentioned above every 2+22 =(23-2) =6 level. Therefore, if the value of B is enlarged, it will 
become possible to ease the problem of a fake noise and the problem of false coutour 
accompanying a time-sharing gradation display more. 

[0063] For example, in the case of A= 3 and B= 2, a time width-of-face ratio is 1:2:22. : (23-2) : 
(23-2) x2:(23-2) x22 : (23-2) x23 : (23-2) It is set to x24=1:2:4:6: 12:24:48:96 and a level interval is 
set to 6. 

[0064] Moreover, in the case of A= 3 and B= 3, a time width-of-face ratio is 1:2:22. : (23-3) :(23- 
3) x2:(23-3) x22 : (23-3) x23 : (23-3) It is set to x24=1:2:4:5:1 0:20:40:80 and a level interval is set 
to 5. 

[0065] as mentioned above — a book — operation — a gestalt — it can set — display — one - 

- the field — a display — a period — time — width of face — a ratio — differing — plurality — 
a subfield — constituting — things — many — gradation — a display — carrying out — display 

- setting — each — a subfield — a period — corresponding — a display — a period — time - 

- width of face — a ratio — a **** — ( — one — ) — a formula — a relation — filling — 
composition 

[0066] According to this composition, in the case of n= 8, A= 3, and B= 1, the number of 
gradation which can be displayed can ease the problem of a fake noise and the problem of false 
coutour accompanying a time-sharing gradation display by 225 gradation displays, for example, 
since this number of gradation serves as 129 gradation displays by 64 gradation displays and the 
least-significant field addition technique in 128 gradation displays and the subfield relocation 
technique by the conventional high-order-bit division technique when the number of subfields is 
made the same (n= 8), it turns out that it was markedly alike and has increased as compared 
with them 

[0067] The display period corresponding to n subfield periods, respectively At moreover, when 
[ SP1, — , when it expresses with SPi, — f SPn (i is an integer below or more A+1n) ] The 1st 
display state where the display periods SP2-SPi are bright and where the display periods SP1, 
SP (i+1)-SPn are dark (for example, 111 level), It is the level of the next luminosity of the 1st 
display state, this — the display periods SP (i+1)-SPn brightly [ the display periods SP1-SPi ] 
with the 2nd dark display state (for example, 112 level of a redundant luminescence pattern) It is 
the level of the same luminosity as the 2nd display state, this — the display periods SP1-SPi, 
and SP (i+2)-SPn brightly [ the display period SP (i+1) ] with the 3rd dark display state (for 
example, the former 1 12 level of a luminescence pattern) this — it is the level of the next 
luminosity of the 3rd display state, and the display periods SP2-SPi, and SP (i+2)-SPn have the 
4th dark display state (for example, 113 level) brightly [ the display periods SP1 and SP (i+1) ] 
[0068] Furthermore, when choosing the level of the luminosity of the 2nd or 3rd display state, 
while the display state in front of 1 field of each pixel chooses the 2nd display state as a 
following display state in below the level of the luminosity of the 1st display state, in more than 
the level of the luminosity of the 4th display state, it has chosen the 3rd display state as a 
following display state. 

[0069] Therefore, since it is lost that cross to the 1 field, and become a dark picture or a bright 
line appears, it becomes possible to prevent degradation of quality of image. 
[0070] In addition, with this operation form, although the turn on the time-axis of a subfield is 
begun from the subfield corresponding to a small bit, it is not restricted to this. That is, the turn 
on the time-axis of a subfield may be begun from the subfield corresponding to a large bit, and 



may arrange a subfield in arbitrary turn. 

[0071] [Gestalt 2 of operation] It will be as follows if the operation gestalt 2 of this invention is 
explained based on drawing 2 or drawing 8 . In addition, the same sign is appended to the same 
member as the member shown in the drawing of the aforementioned operation gestalt for 
convenience of explanation, and the explanation is omitted. 

[0072] This operation gestalt explains the case where the weighting factor of a time-sharing 
gradation display, i.e., the number of gradation which can be displayed in the subfield period 
equivalent to each bit other than a least significant bit, (M) is three or more, in display which 
essentially performs a binary display, such as FLCD. 

[0073] Here, 1 field period is divided during [ n / SF1-SFn ] the subfield, and each subfield 
periods SF1-SFn consist of an elimination period and a display period respectively. 
[0074] Time width-of-face ratio of the display periods SP1-SPn corresponding to each above- 
mentioned subfield periods SF1-SFn 1:(MA-B) xMk : — ... (2) 
or — 1:, — :Mm : — and :(MA-B) xMk : — ... (3) 

However, in the variable of one to A-1, and k, the number of subfields and A make it as one or 
more integers, and B makes [ m ] the variable of 0 - n-A -1, and n one or more integers. 
[0075] There is the 2nd technique to which the pulse voltage which impresses 1 pixel as the 
technique of determining Above M to the 1st technique (pixel division gradation notation) divided 
into two or more sub-picture elements and a data electrode is controlled, and the luminosity of a 
pixel is changed. 

[0076] The case of FLCD which shows the 1st technique of the above to drawing 2 is explained. 
This FLCD has the liquid crystal panel 1 1 which is the same composition except for the liquid 
crystal panel 1 of the operation form 1, and the data electrode S. That is, the liquid crystal panel 
1 1 equips two or more scanning electrodes L and this scanning electrode L with two or more 
data electrode S' which carries out rectangular intersection. Moreover, the scanning electrode 
drive circuit 12 for impressing scanning voltage to the scanning electrode L and the data 
electrode drive circuit 13 for impressing data voltage to data electrode S' are connected to a 
liquid crystal panel 11, and the I/O converter 14 is connected to this data electrode drive circuit 
13. 

[0077] Here, above-mentioned data electrode S' is divided into three sub data electrodes S1, S2, 
and S3 of the electrode width-of-face ratio 1:2:4. Thus, by dividing 1 pixel into three sub-picture 
elements, as shown in drawing 3 (a) - (h), 8 gradation displays to 0-7 are obtained in each 
subfield period. In this drawing, the slash section shows the bright state. 

[0078] What is necessary is just to change the pulse voltage impressed to a data electrode by 
FLCD as the 2nd technique, as shown, for example in drawing 4 . In addition, in this drawing, a 
vertical axis is a relative value when setting the light transmittance of a pulse height to 1. 
[0079] Since the ratio of the bright domain field 22 in 1 pixel and the dark domain field 21 is 
changed like for example, drawing 5 (a) - (e) by this, three or more multi-gradation displays are 
obtained in each subfield period. 

[0080] Explanatory drawing of the time-sharing gradation display at the time of being referred to 
as n= 3, A= 1, and B= 1 at drawing 6 using FLCD which obtained 8 gradation displays (M= 8) by 
the 1st technique of the above is shown. The time width-of-^ace ratio of the display periods 
SP1-SP3 corresponding to each subfield periods SF1-SF3 is set to 1:8-1 :(8-1) x8=1:7:56 from 
the above-mentioned (2) formula. The number of gradation at this time is 512 gradation displays. 
[0081] In this case, the thing with large movement of the time center of a bright display period 
can consider the case where 57 REBERUHE of ** display level changes from 56 level from 55 
level, or 56 level etc., when 8 REBERUHE of ** display level changes from 7 level from 6 level, or 
7 level. 

[0082] ** display level of the thing with large movement of the time center of the among these 
brightest display period is the case where 57 REBERUHE changes, from 56 level from 55 level, or 
56 level. 

[0083] In the example of drawing 6 , each display period SP1 and SP2 are in ON state (refer to 
drawing 6 (a)), and each display period SP1 and SP3 are in ON state (refer to drawing 6 (d)). 
[ in / subfield period SF1 and SF2 / in the display state of 55 level ] / in / subfield period SF1 



and SF3 / in the display state of 57 level ] Moreover, a luminescence pattern exists 
conventionally which is indicated to be the redundant luminescence pattern shown in drawing 6 
(b) to drawing 6 (c) as a display state of 56 level. In addition, in this drawing, the numeric value of 
a vertical axis shows the pixel division gradation ratio, for example, the subfield period SF 1 of 
drawing 6 (a) shows that the pixel is in the state of drawing 3 (g). 

[0084] Thereby, the time of 57 REBERUHE changing has movement of the time center of the 
brightest display period conventionally large at the above-mentioned case from 55 level from 56 
level of the time of 56 REBERUHE changing and redundant luminescence pattern of a 
luminescence pattern. 

[0085] Therefore, when displaying the 56 same level, it judges whether they were be [ the front 
display state / 55 or less level ] 57 or more level, and if it is 55 or less level and is 57 or more 
level about the redundant luminescence pattern of drawing 6 (b), the conventional luminescence 
pattern of drawing 6 (c) will be used. Thereby, movement of the time center of a display period is 
suppressed. 

[0086] Although not illustrated, when referred to as n= 3, A= 2, and B= 1, in addition, the time 
width-of-face ratio of the display periods SP1-SP3 corresponding to each subfield periods SF1- 
SF3 from the above-mentioned (3) formula similarly 1:8: (82-1) It is set to =1:8:63, and the same 
result is obtained when a display state changes from 63 level from 62 level, or 63 level to 64 
level. 

[0087] Next, explanatory drawing of the time-sharing gradation display at the time of combining 
the 1st technique of the above and the 2nd technique with drawing 7 is shown. That is, the 2nd 
technique to which the pulse voltage which impresses only the subfield period which divides a 
data electrode into two sub data electrodes of the electrode width-of-face ratio 1:2, and is 
equivalent to a least significant bit to a data electrode is controlled, and the luminosity of a pixel 
is changed is used here. In this case, in the subfield period equivalent to the bit except a least 
significant bit, it is only 4 gradation displays and only the subfield period equivalent to a least 
significant bit is considered as 19 gradation displays of 0-18. 

[0088] In the case of the example of drawing 7 , in the subfield period equivalent to bits other 
than a least significant bit, since only 4 gradation displays will be possible, it is M= 4, and it is 
referred to as n= 3, A= 1, and B= 1. In addition, in this drawing, one O of SD1 (surface ratio =1) 
shows seven gradation of "0, 1, 2, 3, 4, 5, 6", one O of SD2 (surface ratio =2) shows seven 
gradation of "0, 2, 4, 6, 8, 10, 12", and in total shows 19 gradation displays of 0-18. 
[0089] The time width-of-face ratio of the display period corresponding to each subfield periods 
SF1-SF3 is set to 1:(4-1):(4-1) x4=1:3:12 from the above-mentioned (2) formula. The number of 
gradation at this time is 49 gradation displays (if the number of gradation of a least significant bit 
is taken into consideration, it will display 289 gradation). 

[0090] In this case, the thing with large movement of the time center of a bright display period 
can consider the case where 143 REBERUHE of ** display level changes from 142 level from 
141 level, or 142 level etc., when 19 REBERUHE of ** display level changes from 18 level from 
17 level, or 18 level and 73 REBERUHE of** display level changes from 72 level from 71 level, 
or 72 level. 

[0091] ** display level of the thing with large movement of the time center of the among these 
brightest display period is the case where 73 REBERUHE changes, from 72 level from 71 level, or 
72 level. 

[0092] In the example of drawing 7 , as for the display state of 71 level, display period SP1 and 
SP2 are in ON state (refer to upper left stage of drawing 8 ), and, as for the display state of 73 
level, display period SP1 and SP3 are in ON state (refer to lower left stage of drawing 8 ). 
moreover — as the display state of 72 level — the right of drawing 8 — the former shown in the 
middle — a luminescence pattern and the left of drawing 8 — the redundant luminescence 
pattern shown in the middle exists 

[0093] Thereby, the time of 73 REBERUHE changing has movement of the time center of the 
brightest display period conventionally large at the above-mentioned case from 71 level from 72 
level of the time of 72 REBERUHE changing and redundant luminescence pattern of a 
luminescence pattern. 



[0094] therefore — if it judges whether they were be [ the front display state / 71 or less level ] 
73 or more level and is 71 or less level, when displaying the 72 same level — the left of drawing 
8 — if it is 73 or more level about the redundant luminescence pattern of the middle — the right 
of drawing 8 — the conventional luminescence pattern of the middle will be used Thereby, 
movement of the time center of a display period is suppressed. 

[0095] As mentioned above, the display in this operation gestalt is the composition that the time 
width-of-face ratio of the display period corresponding to each subfield period fills the relation 
of (above-mentioned 2) or above-mentioned (3) formulas, in the display which performs a multi- 
gradation display by constituting the 1 field from two or more subfields from which the time 
width-of-^ace ratio of a display period differs. 

[0096] According to this composition, in the case of n= 3, A= 1, and B= 1, the number of 
gradation which can be displayed can ease the problem of a fake noise and the problem of false 
coutour accompanying a time-sharing gradation display by 512 gradation displays, for example. 
When the number of subfields is made the same (n= 3), what was able to be displayed 584 
gradation by the conventional technique by the time-sharing gradation display of the time width- 
of— face ratio 1:8:64 By the high-order-bit division technique, by the time-sharing gradation 
display of the time width-of-face ratio 1:4:4, 72 gradation displays, By the subfield relocation 
technique, by the time-sharing gradation display of the time width-of-*face ratio 4:1:4, 72 
gradation displays, Although only 80 gradation displays can be performed by the least-significant 
field addition technique in the time-sharing gradation display of the time width-of-face ratio 
1:1:8, 512 gradation displays are attained with this operation gestalt by the time-sharing 
gradation display of the time width-of-^face ratio 1:7:56. therefore, when the number of subfields 
is made the same, it turns out that the number of gradation is markedly alike and increases 
compared with the high-order-bit division technique, the subfield relocation technique, or the 
least-significant field addition technique 

[0097] Moreover, for example, in the case of M= 4, n= 3, A= 1, and B= 1, the number of gradation 
which can be displayed can ease the problem of a fake noise and the problem of false coutour 
accompanying a time-sharing gradation display by 16x3+1=49 gradation display (when the number 
of gradation of a least significant bit is taken into consideration, it is a 1 6x3x6+1 =289 gradation 
display). When the number of subfields is made the same (n= 3), what had indicated by 
21x3+1=64 gradation by the conventional technique by the time-sharing gradation display of the 
time width-of—face ratio 1:4:16 By the high-order-bit division technique, by the time-sharing 
gradation display of the time width-of-face ratio 1:2:2, a 5x3+1=16 gradation display, Also by the 
subfield relocation technique, by the time-sharing gradation display of the time width-of-face 
ratio 2:1:2 16 gradation displays, Although only a 6x3+1=19 gradation display can be performed 
also by the least-significant field addition technique by the time-sharing gradation display of the 
time width-of-face ratio 1:1:4, with this operation gestalt, 49 gradation displays are attained by 
the time-sharing gradation display of the time width-of-face ratio 1:3:12. Therefore, when the 
number of subfields is made the same, compared with the high-order-bit division technique, the 
subfield relocation technique, and a certain **** least-significant field addition technique, it 
turns out that the number of gradation increases in each stage. 

[0098] The display period corresponding to n subfield periods, respectively At moreover, when 
[ SP1, — , when it expresses with SPi, — , SPn (i is an integer below or more A+1n) ] The 1st 
display state where the display periods SP2-SPi are bright and where the display periods SP1, 
SP (i+1)-SPn are dark (for example, 55 or 71 level), It is the level of the next luminosity of the 
1st display state, this — the display periods SP (i+1)-SPn brightly [ the display periods SP1- 
SPi ] with the 2nd dark display state (for example, 56 or 72 level of a redundant luminescence 
pattern) It is the level of the same luminosity as the 2nd display state, this — the display periods 
SP1-SPi, and SP (i+2)-SPn brightly [ the display period SP (i+1) ] with the 3rd dark display state 
(for example, the former 56 or 72 level of a luminescence pattern) this — it is the level of the 
next luminosity of the 3rd display state, and the display periods SP2-SPi, and SP (i+2)-SPn have 
the 4th dark display state (for example, 57 or 73 level) brightly [ the display periods SP1 and SP 
(i+1)] 

[0099] Furthermore, when choosing the level of the luminosity of the 2nd or 3rd display state, 



1 



while the display state in front of 1 field of each pixel chooses the 2nd display state as a 
following display state in below the level of the luminosity of the 1st display state, in more than 
the level of the luminosity of the 4th display state, it has chosen the 3rd display state as a 
following display state. 

[0100] Therefore, since it is lost that cross to the 1 field, and become a dark picture or a bright 
line appears, it becomes possible to prevent degradation of quality of image. 
[0101] In addition, what is necessary is not to be restricted to this and just to choose the 
number of partitions as occasion demands in this operation gestalt, although the data electrode 
was divided into three or two sub data electrodes. 

[0102] In addition, in the above-mentioned operation gestalten 1 and 2, although the case where 
1 pixel was perceived was explained, when two or more pixels are seen on the whole, it becomes 
possible further by considering as the following composition to suppress movement of a time 
center about a display period. 

[0103] Namely, as shown in drawing 9 , when displaying a certain level (for example, 112 above- 
mentioned level, 56 level, 72 level) which has two patterns with a luminescence pattern a 
redundant luminescence pattern and conventionally, it considers as the composition to which a 
luminescence pattern (equivalent to O of this drawing) is changed by turns a redundant 
luminescence pattern (equivalent to - of this drawing), and conventionally for 1 pixel of every 
four directions. According to this, it becomes possible to suppress movement of the time center 
of the display period at the time of seeing two or more pixels as a settlement. 
[0104] Furthermore, when displaying the optional label (for example, 112 above-mentioned level, 
56 level, 72 level) which has two patterns with a luminescence pattern a redundant luminescence 
pattern and conventionally When the level of a luminosity is below this optional label, while using 
the display state of a surrounding pixel as a redundant luminescence pattern with reference to 
the level of the luminosity of a surrounding pixel, when the level of a luminosity is more than this 
optional label, it is desirable to use the display state of a surrounding pixel as a luminescence 
pattern conventionally. According to this, it becomes possible to suppress movement of the time 
center of the display period at the time of seeing two or more pixels as a settlement. 
[0105] In addition, with the above-mentioned operation gestalten 1 and 2, although the case of 
FLCD was explained, if the time width-of-face ratio of a display period is similarly set up by 
PDP, the same effect will be acquired. 
[0106] 

[Effect of the Invention] As mentioned above, the display of this invention according to claim 1 
The time width-of-face ratio of the display period corresponding to each subfield period is 1:, — , 
:2m. : — , :(2A-B) x2k : — , however m are the composition that the variable of 0 - n-A -1 and n 
are [ two or more integers and B of the number of subfields and A ] one or more integers for the 
variable of one to A-1, and k. 

[0107] Moreover, for display according to claim 2, the time width-of-face ratio of the display 
period corresponding to each subfield period is 1:(MA-B) xMk. : — or 1:, — , :Mm : — and :(MA- 
B) xMk : — , however M (M is three or more integers) are the numbers of gradation in which a 
display in the subfield period equivalent to each bit other than a least significant bit is possible, 
and m is the composition that the variable of 0 - n-A -1 and n are [ two or more integers and B 
of the number of subfields and A ] one or more integers for the variable of one to A-1, and k. 
[0108] when according to composition given in a claim 1 or 2 1 pixel controlled ON/OFF of a 
subfield period appropriately in the display beyond a binary display or 3 value displays according 
to change of the luminosity of the picture of the direction of a time-axis and the number of 
subfields is made the same, as compared with the former, it is markedly alike, and the effect that 
the problem of the fake noise accompanying time-sharing gradation means of displaying or false 
coutour is solvable with many numbers of gradation does so 

[0109] A passage according to claim 3 the above-mentioned display according to claim 2 Two or 
more scanning electrodes each other arranged in parallel and two or more data electrodes each 
other arranged in parallel in the direction which intersects perpendicularly with the above- 
mentioned scanning electrode, Each pixel which is allotted between the above-mentioned 
scanning electrode and a data electrode, is equipped with the liquid crystal layer which consists 



of a ferroelectric liquid crystal, and is formed in the shape of a matrix of intersection with the 
above-mentioned scanning electrode and a data electrode is the composition which consists of 
two or more sub-picture elements respectively. 

[01 10] A passage according to claim 4 display according to claim 2 Two or more scanning 
electrodes each other arranged in parallel and two or more data electrodes each other arranged 
in parallel in the direction which intersects perpendicularly with the above-mentioned scanning 
electrode, It is the composition of changing the luminosity of each pixel formed in the shape of a 
matrix of intersection with the above-mentioned scanning electrode and a data electrode, by 
being allotted between the above-mentioned scanning electrode and a data electrode, having the 
liquid crystal layer which consists of a ferroelectric liquid crystal, and controlling the pulse 
voltage impressed to the above-mentioned data electrode. 

[01 1 1] According to composition given in a claim 3 or 4, since the gradation display of three or 
more values is attained about 1 pixel, the value of M can be set up freely and the effect of 
becoming possible to obtain the number of gradation according to the purpose is done so. 
[01 12] A passage according to claim 5 display according to claim 2 Two or more scanning 
electrodes each other arranged in parallel and two or more data electrodes each other arranged 
in parallel in the direction which intersects perpendicularly with the above-mentioned scanning 
electrode, It is allotted between the above-mentioned scanning electrode and a data electrode, 
and has the liquid crystal layer which consists of a ferroelectric liquid crystal. It is the 
composition of changing the luminosity of each pixel, by each pixel formed in the shape of a 
matrix of intersection with the above-mentioned scanning electrode and a data electrode 
consisting of two or more sub-picture elements respectively, and controlling the pulse voltage 
impressed to the above-mentioned data electrode. 

[01 13] Since the alternative of the number of gradation increases further while the same effect 
as this composition is acquired by this, since the composition of claims 3 and 4 is combined, the 
effect of becoming possible to set up the number of gradation according to a use is done so. 
[01 14] A passage according to claim 6 display given in any [ a claim 1 or ] of 5 they are The 
display period corresponding to n subfield periods, respectively SP1, — , when it expresses with 
SPi, — , SPn (i is an integer below or more A+1n), The 1st display state where the display 
periods SP2-SPi are bright and where the display periods SP1, SP (i+1)-SPn are dark, It is the 
level of the next luminosity of the 1st display state, this — the display periods SP (i+1)-SPn 
the 2nd dark display state brightly [ the display periods SP1~SPi ] It is the level of the same 
luminosity as the 2nd display state, this — the display periods SP1-SPi, and SP (i+2)-SPn with 
the 3rd dark display state brightly [ the display period SP (i+1) ] this — it is the level of the next 
luminosity of the 3rd display state, and the display periods SP1 and SP (i+1) are the composition 
of having brightly the display periods SP2-SPi and the 4th display state where SP (i+2)-SPn are 
dark 

[0115] Since there are two display states of the level of the same luminosity by this, if two 
display states are appropriately chosen according to change of the luminosity of a picture, the 
effect of becoming possible to suppress movement of the time center of a display period to the 
minimum will be done so. 

[01 16] A passage according to claim 7 display according to claim 6 When choosing the level of 
the luminosity of the 2nd or 3rd display state, the display state in front of 1 field of each pixel 
While choosing the 2nd display state as a following display state in below the level of the 
luminosity of the 1st display state, it is the composition which chooses the 3rd display state as a 
following display state in more than the level of the luminosity of the 4th display state. 
[01 17] Since it is lost that cross to the 1 field, and become a dark picture or a bright line 
appears by this, the effect of becoming possible to prevent degradation of quality of image is 
done so. 

[01 18] Display according to claim 6 is the composition of changing the display state of the 
adjoining pixel mutually using the 2nd display state and the 3rd display state, a passage 
according to claim 8. 

[01 19] A passage according to claim 9 display according to claim 6 When making the display 
state of a certain pixel into the 2nd or 3rd display state, the display state of the pixel around this 



pixel While making the display state of the pixel of the circumference of this into the 2nd display 
state in below the level of the luminosity of the 1st display state, it is the composition which 
makes the display state of the pixel of the circumference of this the 3rd display state in more 
than the level of the luminosity of the 4th display state. 

[0120] According to composition given in a claim 8 or 9, the effect of becoming possible to 
suppress movement of the time center of the display period at the time of seeing two or more 
pixels as a settlement is done so. 



[Translation done.] 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing showing the time-sharing gradation display in the display of 
the operation gestalt 1 concerning this invention, and in 111 level and (b), 112 level of a 
redundant luminescence pattern and (c) show 112 level of a luminescence pattern, and (d) shows 
[ (a) ] 113 level conventionally. 

[Drawing 2] It is the block diagram showing the display of the operation gestalt 2 concerning this 
invention. 

[Drawing 3] (a) Or (h) is explanatory drawing showing the gradation display depended 
comparatively by the data electrode in the above-mentioned display. 

[Drawing 4] They are the pulse voltage impressed to the data electrode in the above-mentioned 
display, and the graph which shows a relation with a light transmittance. 

[Drawing 5] (a) Or (e) is explanatory drawing showing the gradation display by the pulse-voltage 
change in the above-mentioned display. 

[Drawing 6] It is explanatory drawing showing the case where a time-sharing gradation display is 
combined with a pixel division gradation display. 

[Drawing 7] It is explanatory drawing showing the case where a time-sharing gradation display is 
combined with a pixel division gradation display and the gradation display by pulse-voltage 
change. 

[Drawing 8] It is explanatory drawing showing three level in the time-sharing gradation display of 
drawing 7 . 

[Drawing 9] It is explanatory drawing showing the spatial distribution in a time-sharing gradation 
display. 

[Drawing 10] It is the block diagram showing the ferroelectric liquid crystal equipment in the 
above-mentioned operation gestalt 1. 

[Drawing 11] It is the wave form chart showing the drive method of the above-mentioned 
ferroelectric liquid crystal equipment. 

[Drawing 12] It is explanatory drawing showing the time-sharing 256 gradation display of the 
conventional technique in a plasma display panel. 

[Drawing 13] It is explanatory drawing showing the trouble in the static image of the above- 
mentioned time-sharing 256 gradation display. . 

[Drawing 14] It is explanatory drawing showing the trouble in the dynamic image of the above- 
mentioned time-sharing 256 gradation display. 

[Drawing 15] It is explanatory drawing showing the time-sharing 256 gradation display of the 
high-order-bit division technique in a plasma display panel. 

[Drawing 16] It is explanatory drawing showing the time-sharing 256 gradation display of the 
subfield relocation technique in a plasma display panel. 

[Drawing 17] (a) and (b) are explanatory drawings showing the time-sharing 256 gradation display 

of the least-significant field addition technique in a plasma display panel. 

[Drawing 18] It is explanatory drawing showing the time-sharing 256 gradation display of the 

conventional technique in ferroelectric liquid crystal equipment 

[Description of Notations] 



6 Ferroelectric Liquid Crystal 

L Scanning electrode 

S Data electrode 

S1-S3 Sub data electrode 



[Translation done.] 
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1) x2+ (2 3 -1) x 2 2 = 5 5W\/ti>t> (2 3 
- 1) x 2 3 = 5 6 1/^;W £fc&l + 2 + 2 2 + (2 
3 -l) + (2 3 -l) x 2+ (2 3 - 1) x 2 2 =5 
6l/^;i/*>*> 1 + (2 3 - 1) x 2 3 = 5 7I/^M^ 

© 3t^l/^;i/#2 + 2 2 + (2 3 - 1) + (2 3 - 
1) x2+ (2 3 -l) x 2 2 + (2 3 -l) x2 3 = 
1 1 1 1^;Wp£> (2 3 - 1) x 2 4 = 1 1 2 wow 
*fcttl+2+2 2 + (2 3 -1) + (2 3 -1) x2 
+ (2 3 -l)x2 2 +(2 3 -l)x2 3 =112U 50 
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[0 0 4 9] CFLCD^fifH^iflMHa^ttD 

assure i«n»iijms$a)i»m ip^sre 

m&vSffi&VgfflBL (M) *S2©»£\ IP% lBBRA«2fia 

[0 0 5 0] CdT% 1 7>f— ^HKBHttnfflCDIt^ 
^-;HWSF l-S Fnt^fts fry-:/?* — 

[0051] ±m&v?7 ^ -jv vmrssF l-sm 
icttf&irzmmsim spi-sp n&mmm&it, 

-B) X2 k (1) 

l+(2 3 -i)x2 4 =ii3 v^u^^fc 
[0054] ztit>(vot>, &bwz^m&mwi(Dv$m 

frt> 1 1 2 Sfctt 112 l^;i/*>*> 113 

[0055] mi cD^jT-ti. 1 1 1 u^ovcDm^m 
a. — ;i/ fkhrb s f 2 - s f 7 

«8B#W*<«£^T*i) (01 (a) #JHK 113U 

^i/<3DS^«ffltt, — ;i/ paira S F 1 • S F 8 

t:*5»S**^aBM*sWS <feoTV^ (Hi (d) # 
HH) o 

[0 0 5 6] Sfc, 1 1 2 ix^l^S^ttJBfc bttts 
01 (b) fc*f«SttJB OAT. 5Eft$8*/**->i: 

■swr*) ^01 (c) tssras^Rffl (wt> «e* 

— >T?«u it^>f — ;i/K«BHSF 1-SF 7lc*5 

t?BU it^^^r Hffllffl S F 8 fcfcttaasWHWBB 

[0 0 5 7] £ft£J;!K ±BB©^T*gfcW3^3l>S 
aJH©B*PJ*ifrcD»»*s*Sv^6DH:. 1 1 1 i/^;i/3&»& 
«£**^^— >©l 1 2 i^;ws^>fbir£££i:, 7l 
ft3&ft>n*— >© 112 113 i"OW^$Mk 

[0 0 5 8] tot, (SIC 1 1 2 UsOls&Wk^-t&t 

lKF©*^*®* 1 1 l^T©U^;i/T-fcofc**l 1 
3tt±©l/^;i/-t?ftofc*»**iJBfbTs 1 1 mTfiDU 
^;i/T**n«Bll (b) ©7Eg|fi#>H* — >^ 113 

w±<oi/^;i/-es»n«iai (c) cDtt*«^^->s 

[0 0 5 9] ±B (1) SCfc*j»*AttBHWft 

s*«-rs*©"eft!)s M (C^tlt 2) , B^Ofg^ 



11 

[oo6o]mn a=2, b = i om^tes mrs^m 

1:2: (2 2 - 1) : (2 2 - 1) x 2 : (2 2 - 
1 ) x 2 2 : (2 2 - 1) x 2 3 : (2 2 - 1) x 
2 4 : (2 2 -l)x2 5 =1:2:3:6: 12:2 
4:48:96 

iitti)* IBHftttI 9 3HM^^dd. 
[0 0 6 1] A=4, B= lCD»£tt. NrHiliit; 

1 : 2 : 2 2 : 2 3 : (2 4 - 1 ) : (2 4 - 1) x 

2 : (2 4 - 1) x 2 2 : (2 4 - 1) x 2 3 = 1 : 
2:4:8:15:30:60:120 

MHCB2 4 lKM^ 
[0 0 6 2] Btt«£^^*->fc5Efi»^ 

= l t^^v^-v^^fi^^^-v 

£}$^CE>&l + 2 + 2 2 = (2 3 - 1) =7 W^;i/g^ 
£ 1 l/^;i/T-&£#, B=2^T£^ 2 + 2 2 = (2 

3 -2) =6l/^;i/g§C2l/^t'SI > o gfo^ ' 

[0 0 6 3]mB> A=3. B=2CD»-&B; X B^iH 

1 : 2 : 2 2 : (2 3 -2) : (2 3 -2) x2 : (2 
3 -2) x 2 2 : (2 3 -2) x 2 3 : (2 3 -2) x 
2 4 = 1:2:4:6:12:24:48:96 

[0 0 6 4] *fe s A= 3, B = 3CDtfr&fcfc, B^ifgj* 
HU 

1 : 2 : 2 2 : (2 3 -3) : (2 3 -3) x 2 : (2 
3 - 3) x 2 2 : (2 3 - 3) x 2 3 : (2 3 - 3) x 
2 4 = 1:2:4:5:10:20:40:80 

[0 0 6 5] «±©cfc-3fc* *mmmiz&vz>mmm 

»*Wia©«HB«it*«. ±&(2> (1) SC©H«*»fc-r 

[0 0 6 6] C©»JiRfc:<fcftK* #Ufc£n=8. A = 
3, B=HM§£*:B. ^Wi«ai) s 2 2 5PgS 

^-f-^KRftHUJtUfcil^ (n=8) , i£M<D±tiL 
try b^ffl^SreH: 1 2 8KM3e^ V77-<—JVVm 

e 4 nm$**, ^Tte? w man** 
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[0 0 6 7] *fc N n«0)1f^7-<-;i/K«llHlfc»JiBf 
*^JHIH£**i j e*lSP Is SPi, SPn 

(i«A+ m±n£AT©fiSR) T*SLfeh^ m,mm 

F^SP2-SPi»<, froSSMBHSPl, SP 
( i + 1 ) - S P n#f@Ufg 1 ©a^ttJB (mtt, 1 
1 ll/^;i/) i: s »^lCDS*ttffi©*©WS*©b^ 
SSSBHSPl-SPitfiS<s 
10 SIHSP (i+1) -SPn)&si|t^2cE)«Stt!B (« 
TTIftD^^ — ><£>1 1 2 K&2© 

( i + 1 ) tftyZ < x SPl-SPi, S 

p (i + 2) -sp ntm^m 3 (Dm^m mm. 

fifcfcS&te^* — >G> 1 1 2 R9! 3 

®0)»:coBJ^^cD^^;i/T*$)t)s g^SPl, SP 
(i+1) ^H^^ <. ^I^iSP2-SPi, S 
P (i + 2) -SPn*SBSV^4©a^ttffi («l*ttx - 
1 1 3 fc*;&LT^*o 
20 [0 0 6 8] ZblZ, SB2Sfcttm3CDa*«ffl©ras 

<Z>X*M«B/^ ^l0D*^tt»©M4*©v^;i/WT© 
[0 0 6 9]#£oTx 1 ^>f-;i/K{ZffioT^l^llI^h 

30 PJtt±T-CDJB#tt. 'l^\,^vhlZttlfo'f%>V7y4 — 

h ^/S-rsit^ >r — ;v K*>£.sea>T * <fc^ U tele 

[0 0 7 1] C^ni^lB 2 D 4^MliCD%lK^ffi-2 to 
v^TH2^bH8fc:a^TBiBB■r^^K^ J^T©alt) 

r*&£o fa, mwcDm^, miz&mmm&mmizTjk 

40 [0 0 7 2] #*«B&JB"CB: X F L C D*CD#«Wfc 2 

BftSTffiK^ nsw®»tfy >fc:ffla-rs* 

?y j -)vymmxm7r^mtef%mm (m) #3tei±o> 

[0 0 7 3] iy*-)VYmm*nm<DV7y 

J->UYmmSF l-SFnlZftmZtl, &V7yj — 
;i/KWBSFl-SFnB, »^r^5&cKBB «^aBH 

[0 0 7 4] im&V-fy << — ;i/ KfflM SFl-SFn 
50 fc»ffc-r S»*UHIH S P 1 - S P nCDKfP^rliit;^. 



(8) 

13 

1 : (M A -B) xM k : x — 

1 : , : M m : . : (M A 
flU mttl~A- lfiDaSBu k&O—n-A- 1<D& 

[0 0 7 5] ±8BMft»«'r*^tti: LTtt. 1 IBftft 

©BBS*ft*Yb**S^2cD^isfei:AsSbSo. 10 
[0 0 7 6] ±SSMl<D^m^ 02t*tFLCD0 

«g^*;i/l i*f itv^o ^>£tu «ii^*;n l 
^©^-^SMS' fcftffifiT^*. Sfc; 

^WSiM&iaft 13tttI/03 * 1 4 20 

[0 0 7 7] CCTn ±aB^-^H«SS' SflljtfcEBffi 
(Stfc.1 : 2 : 4 6D3o<Z)1t^— *«SS 1, S 2, S 

3t»*in. Cl©<t-5^ lH3R*3o©BIJIiBR^SI 
■T^Ch^ctoT, 13 (a) - (h) £^r<fc?l^ 
fr*:/? * >«BIH-e 0-7 *T© 8 fgn^ftsft** 

[0 0 7 8] !B2<Z>^»i:l/tBU «AttH4fcjS-r± 
[0 0 7 9] CtUcfc tK 0UttEI5 (a) ~ (e) CD 

[0 0 8 0] m 6 fc, ±|BJS 1 ©*ttiCct 5 8RHB3la* 
(M= 8) &»fcFLCD&fl^t\ n=3, A= 1. 

b= i h ufc^©i*iH^jiw»s<oKwiaft^'ro 

±13 (2) 5W:»K &it^7^-;i/h^P^SFl-SF 
3 fc^Jfcr SS^JHBII S P 1 - S P 3 CDBSHfiJttt, 
1:8-1: (8-1) x8 = l : 7 ; 56 
h&£ 0 CCDfcSCDPBIBStts 5 1 2IBSS«^T?feSo 

[0081] z.<Dt§&, m^m^mfBcomm^tom 

CD I^l/^M6U^f,7l/^K Jfcii7l/^ 

;i/*»*> 8 u^;i/^£fb-r*t&& 

© I^l/^M 5 5 5 6 1/^;k £fc&5 

6 5 7 v<;i/^atfb*rs»& 
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• • • (2) 

-B) xM k : x (3) 

[0082] ztLt>(Do^ ^m^m.mmm^m 

6 5 6 5 6 i^;i/A>6 5 7 u^;u^agfb 

[0 0 8 3] 06 ©«|T?BU 5 5 Ix^WDSSsiRJBtts 
■y-^-f-;i/F«JIHSFl • SF2fc#tt*S*SM»lffl 
SP 1 • SP2^0N«l^ ot ^|3 CISI G (a) # 

flB) s 5 7 u^;b©^ttffifcJu itr^-f — ;i/H»HS 
F 1 • SF3i:M^M^WSP 1 • SP3#ON 
M^^otl^ (El 6 (d) #BH) o *2fc\ 5 6 1/^ 
;i/©*^«ffli:bTtt^iae (b) fc^TTEfi^B:*;^* 
— >4u 06 (c) t^-rts*«^^->fc**#ffi-r 

Sl/t*^ 06 (a) <DD-77 4—;]/Vmftt 

SFllfttv iQjRttei3 (g) ©tt»4:&oT^*Cfc 

[0 0 8 4] ilftlcfciK ±B©»^T«*W£V^^ 

mm<Dmr3*>b<D&mtfjzg^cD&, 5 5 i^i/a^ts 

yts*#— ><£>5 6 l/^;i/^6 5 7 u^;i/^fb-J"^fcS- 
[0085]fo^ p| U 5 6 

(b) ©JtS**;** — 5 7J^±6DU^;i/ 

■efc*xKI2 6 (c) ©t^^^-V^ffi^^;^:^ 

[0 0 8 6] H^bfcl^ n= 3, A = 

2, B=lfcUfc»^s ±BB (3) St*?). 
— ;i/F89RflSF l-SF3i:^na^iSP 1- 

s p 3 <vnmm\£&, 

1:8: (8 2 - 1) =1:8:63 
htt*), ^jRffi*«6 2 u^;i/A»S> 6 3 l/^k *fctt 
6 3 l^;W?>6 6 4 i^;i/^»fb-r£»&ic, l5l«cZ)jg 

40 [0 0 8 7] i7t, ±Eil0fiSi:i2(iDf 

iSk ^^^to^fe^coKP^^iO^^cD^El^ 
^to ^^T'it 7 s — *«8SS«SiBJt 1 : 2 

© 2 -o(DV7T—#mm\zfrm u *»o«Tffitr ^ b \z 

m^TZV-77 4 HSBM^^^—^Sffi^fflJp-r* 
; V^«EE*»Jffl bn^co0^^ * ^^fb^-y-sm 2 co^ 

Att0—1 8 £>1 9P9IH«^fc*r5o 
50 [ 0 0 8 8 ] El 7 CD«|©»-&(CH:. «Tffi tT v b 
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^iBfc&*<Zrt?M=4"C$>!K n=3 x A=l, B = 
lfcLTt^o i^x EIE!fc:fe^T\ SD1 (B«fJt= 
1 ) © 1 o©OBU r 0 , 1, 2, 3, 4, 5, 6 j CD 
7ffim&, SB 2 (S*it=2) ©l-=)©Ott^ r 0, 
2, 4, 6, 8, 10, 1 2 j ©7P8W*^l/T*5?K 
^tf-T'O— 1 8 CO 1 9RSSS*^&^bT^£o 
[0 0 8 9] ±K (2) 5t«fciK Slt^7^-;i/KWPa 
S F 1 - S F 3 fc»fcT*«^H©B*IW«JtHU 

1 : (4-1) : (4- 1) x4= 1 : 3 : 1 2 

* b©»^**«-r*i:2 8 9Fgfl3l^) t?**. 
[0 0 9 0] ^<7)±§^s R8Sl^^»BH«»Rfra4>ifc©« 

<D 1 7 i/^f, 1 8 *fcttl 

8 l 9 i/^;^{bt^^ 

© i*l/^*«7 1 L"<;i/^6 7 2 l/^k £fe(£7 

2 u^;i/^^> 7 3 l/^;^SSftt5*^ 
@ gl^i^;^ 14 1 14 2 
14142 i/^;i/*&l 4 3 i^;w^fb^£±§i^ 

[0 0 9 1] «*BHSt^^»!M©B*PJ| 
^'h^IWy*c£v^&, ®a^i^^;i/*$7 1 1/^^ 
£72 *&tt7 2 i/^;i/^^> 7 3 i/^u^-fb 

[0 0 9 2] El 7 CD0JT*B:* 7 1 U^UCDSSMAffitt, 
I^flSPl • SP2ASONJRfflh«ioT*5& (0 8 
©£±S#HR) s 7 3 l^/l/©3ta^JBHU asanas 
PI • SP 33&sONttffif:3&^TV^S (H8CD^T©# 
AH) o 7 2b^;ucD*^RfflfcbTtt, H869S 

[0 0 9 3] ;:tUC<fc!K ±K©»^"C«*f5§*^«^ 

>cd 7 2 w^;w\^{b-T£ i: g 
y£Ji& — ><D7 2 l/^;i/^^> 7 3 i^;v^ssfb-r£fc& 

[0 0 9 4] ^oT, RID 7 2 l/^MSSt3i:g N 
lffi^S^ttffi** 7 lWTCDb^;UT*ofcfr7 3J^L±© 
V^l/T&ofcfrftflJKrbTx 7 lttT0)l/^t?&Jl 
KH8©£4i®©5T:fi«^^ — >^ 7 3tt±CDl^-^ 

jux&ti&m 8 cr)fe^g!0^^>'^->^fflv>^ z. 

[oo9 5] w±©j:-5^ ^mmmmiz^^m^m 
<otf^7 -/u K-c*ja-r* c: 1 1: £ t) *iw«a^*ff 
mmmjBKDmnmttifi. ±&<d (2) a&*vM4 (3) st 
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[0 0 9 6] £©«J6£fcJ:tiK, 0J*Bn=3, A = 

i, B=icE>»&fc:Hu «^tefti«nft#5 1 2nm 

RIDfcbfc»& (n=3) , «*^*t?t±WfH(lJt 1 : 

8 : 6 4<Dmmfrmmmmmx~5 s immmmxgx^ 

tzb<DfiK ±ffitf* b#ffi^$£TI*l$BiEJtl : 4 : 4 
©KfBiMRllWBia^T 7 2 MBft^ it ^ 7 -)V b~m 
E«*tt^tt»H*lJt4 : 1 : 4©R*H^J»»««"C 

1072 bhssv STte^ ^ Ynm^mrawmf^mit 

1:1: 8 ©P$P^f iJPglSa^T* 8 0IWB«SbfrT?S 
fel^tf. *^SBBJIBT-ttll#|ffl«Jt 1 : 7 : 5 6©ltjHffl» 

wmmm^xs i 2iw3*** s Rri&fcfc*. it 

[0 0 9 7] «iH N M= 4 S n=3, A= 1. 

B = 1 (Dm&lzlt^ S^WiBfcPBBfiRA* 16x3+1 = 
20 4 9MIS$ (*TffibT^ h©HW«C*%J«'rsi:>: 1 
6x3x6+1 = 289 BBB*^) T% NFP^^fUPgHi* 

*ST**o it77^^FR*il:tUfca^ (n = 
3) . Se**J£T?ttRFPJi|iJtl : 4 : 1 6 CDB^M^fPJPS 

mm^x 21x3 + 1 = 6 4mmm^x^x^tz^(D 

tiK Jiffitfy h^lO^STttKFfflilaJtl : 2 : 2 ©B$H 

mmmm^x 5x3 + 1 = 16 raaas^ * - 
;i/Hfnaa*»-e*wpHiiiit2 : 1 : 2<Dmm&mmm 
m^x 1 6 vsmm&s at®.? << — ;i/ wan^are 

30 Wlimtt 1:1:4 ©WpH^fflBHa^T* 6x3+1 = 1 
1:3: 12<DI«n^JimS^49|«n%^A s RriB 

^&mr&y ^-juYttm^mztt^x, mmafi&m 

[0 0 9 8] Sfcx nm<DV77 4—fr\ : mM£:ttfo1r 
^S^^^nsPK SPis SPn 
(ittA+ltt±nttT©KS) T-*bfchS, S*SB 
40 PEBSP2-SP i^0^^,<, fro^HSPl, SP 
( i + 1 ) - S P niMfr^iB 1 ©*5ittJIB (^J^-«x 5 
5fe^^(47 11/^) h^ K» 1 <OS^ttffl©*CD9J 
g^SPl-SPi^ . 

<, ^m^mmsp (i+i) ~spn#iei^2<z> 

2i/^i/) K»2©S^ttS8i:|^UB8*&©u^;i/ 

T*$>?)^ aisMHiasp (i + D &m2><, &-?m.mm 

P^SPl-SPi, SP (i + 2) -SPn«^i3 
50 7 2 1/^) i:> »SB3©*3Stt»6DifeCD«3S*CDU^ 



(10) 

17 

;i/T-&t>, £*yHHISP 1, SP (i + 1) #BBS<, 
fro^HSP2-SPi, SP (i + 2)-SPn 
*s«V^4 6Da^ttffl 5 7»3lMi7 3 

[0099] fg 2 £ fefct^ 3 ©S^WBcdWS 

&<DmmW.m£ LTm3 (Dmm^m^mn v» * » 10 

[0 100] tot, 1 7^— ;i/H^»oTW^li«i: 
[0101]^ *«6»«W3V^Tfck r-^tS4 

[0 10 2]Sv ±K*«»» 1 210*2 tefe^-cit. 1 

[0 10 3] BP*>, BSfcSVT.fc'JfcU JfTKJfekH*- 
> fc{£*ltote^ — > £ (D 2 -^>CD>>t* — > £ ft £ 

(Willi ±?£<z> 112 5 6 7 

mmcomizmm) tumm^^-> 

[0 10 4] ^«B^^->fct£*3^<* 
±i$©l 1 21/^;K 5 6V"*;i\ 7 2 
£ * © u ^;i/*s»ffi3lE v ^;uw~F<z>tfr&£ ttJaH<z>Hi!S 

tifl ^®BilSR**t*t)fcbT«fc»^Z)«3S«lillB 
[0 1 0 5] (Si, iHIS^mZW^-CtiU FLCD 

[0 10 6] 
BB©RflB«Jt#, 

1 : , »n : 2 m : , - x : (2 A -B) x 2 k : , — 
flU mttl-A- 1©*«, ktt0~n-A- KDM 

nl*1*:/:M— ;i/KR N AI*2tt±OfflR, MB 50 
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[0 10 7] Ift^2ic83tt®%*^StiU 

1 : (M A -B) xM k : , — 

SfcfcJU 

1 :M m : (M A -B) xM k - 

flU M (Mtt3W±CDfflR) tt*TffiK^Ha*OS 

try h^fflarait^^— ;i/K»!Pa-T?cD^RriB^» 

■BBre&tK mtt 1-A- KoaSSU k(i0-n-A- 
[0 10 8] g|*Hlft«^tt2CE«a)««fccfcn 

. i mmti* 2 mm^$> & 3 flis*w±©a^ssiB 

Wtzvzry j -)i vmWHD ON/OFF ^Ittilt 

4 x^mm(Dmm*Mm-?z> z. tfrx^zt^omm 
[0109] m#m 3 izmmcom t> , m&m 2 iztmo) 

[0110] it*JB4t8a«cD«D^ »*j@2tia»<3D 
cfc»3, ±Bzmmmm£T-$mm£<D$imzj:t)^ v u 

[0 111] ii*Jl3feSv^tt4(ri3fflcDSfig(c: < t^^ 
imi^C^)^T3fliW.±cDPtEll^A s Rltgi:>5:^CD 

[0112] if >S<m 5 tsBigCDil D , flt&S 2 tcf3«© 
[0 113] CJxttS, i*S3S^4©TOSto 
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[0114] if^c® 6 tria«a>aiD, m^s i b 5 
pjic»iiB-rss^»!Hi**n-ensp k spi, 

SPn (ittA+m±nWT©SR) «Ufti: 
^WSP2-SPi^0B< N *^3^HHBS 
PI, SP ( i + 1 ) -SP n**l»^35 1 ©a^ttffl 

^spi-spiPB< N ^-ssi^jwhsp (i 

+ 1) ~SPnjW»^!6 2©*^fflfc, R»2©«* 
««BfclRlDW*£©U^;i'-e&tK «/TSBfflSP (i + 
1) #183*^ ^g^SPl-SPi, SP (i 
+ 2) -SPn*SBf^3 6!>^ttJB^ 8#i3©*^ 
tt«l©*CDBJS*©U^;i/-efe!}x i^iflSP l, S 
P (i+1) #W£<, 3&»oa^MBPJSP2 — SP i, 
SP (i + 2) - SPn3&SHSV^4©a^*S8i:**-r 

[0 115] Cti^ct HbWS#©U^;i/CDS^3R 

2 -^©^ttJiiftajR-rtiKx a*SHB©BSM*'&6D# 

[0 116] B^7fci3ttcMi!K gft:&9 6£B3B<D 

H^««BU »2*fctt»3c!>^«ffl©WS^cD^^ 

[0.1 1 7] CtUTitK 1 ;i/F£»oTH9oB 

[0118] s*«8tc:f3ttcDii»5, mxmetzximv)' 

fc^3<©^ttJB^:*fflv^TSl^^H«:^>■frS«fiE"efc 
[0119] Dt&g 9 £B3K<Z>ai t) x »*H.6 fcU3«© 

«H©B*®a^JB*»2cDasuftfflfc-rs-^ ts 

B*©»SttJIB«SS 3 ©a^«JBi:r«««-e*S. 
[0 12 0] »«JH8ft«^tt9^BB«©«ljaC«ttl 

tf x ®m^H^$: * * t> fc Ji;fc^©«5yHB<Z> 



11) «Bf 1 1 -3 8 9 2 8 

20 

[HH©«*ttilMI3] 

[B 1 ] ^mwizmzmffiMM 1 ©as^Bfc&w-aB* 
pa4**JBiBa^*^■rBiWlat?sfe^)^ (a) liini/ 

(b) .ttTSsas^^— >o 1 1 2 
(c) ttfie**^*— ><d 1 1 2 .(d) « 1 
1 3 i^;i/£sv}-o 

[El 2] ««n^««||^]|B2a)S^K«^-r«ldt 

eit-&£o 

10 [S3] (a) fciM, (h) it. ±E«***«fc:feW-S 
[EI4] iES^SBt^^T*— *«1BtSiiP-rs^< 
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